Introduction
Asthma is the most common chronic problem in children and is the leading cause of school absence 1 . In fact it is the second most common cause for hospital admission among respiratory illnesses among children under 13 years in North Colombo Teaching Hospital, Sri Lanka. There are differences in the prevalence of asthma in children in various parts of the world. [2] [3] [4] [5] This is probably attributable to the differences in the prevalence of atopy in various ethnic origins and the variation in the environment in which they live. The aim of the present study was to estimate the genetic and environmental risk for childhood asthma in a group of Sri Lankan children.
Methods
A case-control study was carried out in the University Paediatric Unit of North Colombo Teaching Hospital, Ragama, Sri Lanka from January 1996 to November 1997. North Colombo Teaching Hospital is located in Gampaha district of the Western Province of Sri Lanka. Gampaha district has a population of approximately 1.8 million out of which 27.7 per cent are children aged between 0 and 14 years. 6 The North Colombo Teaching Hospital, which has 1200 beds, serves as a tertiary care centre for the whole district. There are about 4000 admissions to the University Paediatric Unit annually. The commonest reason for admission to the unit was upper and lower respiratory disorders.
Cases were selected from inpatients who were admitted with symptoms of asthma. Those aged between 1 and 10 years with two or more episodes of asthma were included in the study. The diagnosis was made clinically by a consultant paediatrician. All cases had symptoms generally more severe than cough and wheezing. Children who were admitted repeatedly to the unit with asthma during the study period were included in the study only at the first admission.
Controls were chosen from inpatients who did not have any history suggestive of asthma. Controls were age-matched from time of birth in intervals of 3 months. Information was obtained from mothers in 98 per cent of the subjects after informed consent was given.
The questionnaire included information regarding family history of atopy in the father, the mother, siblings and second-and third-degree relatives. Feeding habit in infancy, bronchiolitis in infancy, current exposure to passive smoking of cigarette or 'beedi' (a locally made cigar), presence of dust, dampness and pets such as cats and dogs at home, and the presence of a poultry farm in the premises or within about a 500-m radius of the house, were 
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included under environmental risk factors. Parental education and the family income were also recorded.
Diagnosis of bronchiolitis in infancy was taken into account only when the condition had been diagnosed by a consultant paediatrician. Presence of dust and dampness at home were assessed subjectively.
Data were analysed using Epi Info version 6 and SPSS. The risks for asthma associated with various factors were calculated as matched odds ratio (OR) with 95 per cent confidence intervals using McNemar chi-squared test. Forward logistic regression model was used in the multivariate analysis.
Results
Three hundred cases and 300 controls were compared. In the asthma population in the study, 65.7 per cent belonged to the age group between 1 and 5 years. Risk associated with genetic factors on bivariate analysis are given in Table 1 . The risk associated with male sex was not significantly different from that of female sex (OR = 0.38, 95 per cent CI 0.06-1.56). Family history of asthma was found to be a strong risk factor. However, 48.7 per cent in the asthma population and 84.3 per cent in the control group did not have a positive family history of atopy.
Risks associated with environmental factors on bivariate analysis are given in Table 2 . Breastfeeding only up to the first 6 months of life, presence of dust and dampness at home, primary education of parents (schooling up to grade 5) were found to be significant.
Significiant risk factors on multivariate analysis are given in Table 3 . Family history of asthma, parental history of allergic rhinitis, breastfeeding only in the first 6 months, presence of dust at home, and primary education of the father compared to secondary education, were shown to be significant on multivariate analysis. Early weaning (before 4 months), introduction of formula milk in infancy, passive smoking, dampness at home, pets at home, primary education of the mother compared to secondary education, and low family income (monthly income up to Rs. 5000.00, equivalent to US$80) were not found to be significant on multivariate analysis (p > 0.05).
Discussion
Our findings are in keeping with the hypothesis that asthma is a multifactorial disease related to both genetic and environmental influences. 4, 7, 8 Increased risk associated with asthma in parents, siblings and relatives disproves the previously-reported clear Mendelian type of inheritance for asthma. 9 As observed by other authors, we noted that asthma in the child is strongly influenced by paternal asthma. 4 Increased risk associated with parental allergic rhinitis supports the theory that asthma and allergic rhinitis share a common genetic predisposition. Recent studies have shown that no single gene accounts for a major part of the expression of the disease. To date, the strongest linkage claims for genes underlying asthma and atopy have been for chromosomes 5 and 11. 10 A previous study has also shown that there are several markers on chromosome 12q for asthma.
11
Environmental factors have a strong influence in the causation of asthma in individuals who have genetic potential to become asthmatic. 12 We noted that nearly half of the asthma population did not have a positive family history of atopy. This also indicates that environmental factors play a major role in the causation of asthma.
We observed that breastfeeding only up to 6 months of life has an adverse risk for the development of asthma. A previous Sri Lankan study also noted that respiratory diseases are significantly less with breastfeeding beyond 4 months. 13 This may be due to the presence of factors in the mother's milk which could protect the infant from atopy as these factors are formed by an interaction of immunological signals between the mother and the child. 14 In agreement with earlier studies, [15] [16] [17] we noted that bronchiolitis in infancy increased the risk for later development of asthma. Studies have reported that respiratory syncytial virus has an unusual propensity to activate Th 2 cells. 17, 18 Th 2 cells produce interleukin-4 (IL-4) and IL-5 that will switch B cells to produce IgE and cause accumulation and activation of eosinophils, which are the key effector cells in asthma. 19 We found that a low educational level of the father is an independent risk factor for asthma, which is in contrast to the finding of some other studies. 20 More studies are required to find out the reasons for this difference.
Some studies have shown that passive smoking is a risk factor for asthma while others disagree with that finding including the present study. 7, [21] [22] [23] It was noted that maternal smoking has a greater effect on the prevalence of asthma symptoms than paternal smoking 22 and the prevalence of women smoking is less than 1 per cent in Sri Lanka. 24 Irvine, et al. 25 reported that Cotinine levels in children who were exposed to high levels of passive smoking were heavily dependent upon the proximity to the parent who smoked. Most fathers do not traditionally smoke in front of their children in Sri Lanka, and this may have contributed to the finding that passive smoking had no effect on the risk of asthma in the present study.
In conclusion, the risk factors of asthma identified in our study were family history of asthma, parental allergic rhinitis, early discontinuation of breastfeeding, bronchiolitis in infancy, and living in a dusty environment. Consistencies and discrepancies between the findings in our study and others support the view that asthma is a multifactorial disease. In the Gampaha district of Sri Lanka almost all mothers decide to breastfeed their babies at birth. 26 However, the same study reported that breastfeeding was completely discontinued in 25 per cent of mothers with 7-month-old babies. Therefore, education of mothers to continue breastfeeding, at least during infancy, would be an easy and more economical task, if we are to reduce the environmental risk for asthma in Sri Lanka. 
